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(54) HORIZONTAL ELECTRIC FIELD TYPE LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal(LC) 
display device capable of reducing coloring due to a change 
in a visual angle direction and having excellent picture quality 
by sure and simple structure. 

SOLUTION: The horizontal electric field type liquid crystal 
display device consists of a liquid crystal layer 20 capable of 
changing alignment azimuth by an electric field parallel with 
the surface of a substrate and formed between a pair of 
polarization plates 15, 16 and a compensation layer 25 having 
positive uniaxial optical anisotropy and an optical axis vertical 
to the surface of the substrate. The layer 25 compensates a 
change in the double refraction quantity of the layer 20 due 
to a visual angle change. Thereby the LC display device 
capable of reducing coloring due to a visual angle direction 
and having excellent picture quality can be provided. 
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[0 0 4 3] 

[^©n*©^] m*. ^mnmmmm^-o^' 

tt£ft5«ii*;S§S*tts 0 1 2 ©-&©« jfelS 

15, I6i> S-»©Mfii5, lenmcmmz 
11, 1 2 £Hlli©k©„ ) t\ ^-*f©gl£i 1, 1 

2«)i«uci*»s*ifc«*ji 2 o&i5««ii 2 5 i a*?,* 

oTV>5 0 40 
[0 0 4 4] ftfc, ~Ril©£lK 1 1 ©Sffi±f-t±, El 1 

tt, ±ffi!l©atfRi:*2©fi*Kl 6£©IB, X 

f±. TM©£l£i IB 1 ©ffii*« 1 5 t <r>mmx-fiv\i 

feS^ll, fUXI4l&2 (Dffit/tftll 5, 16ti 
SI 2 0 fc©IHfc#Al/tt>J:K *MM2 5tt 

»©« t-#ffl **7J:^ffi-t?— *f©M*ffi 15, 16© 

£-o©JIt;:##JU «ir&«r«AJ| 2 o ©pf4H£&fl 50 
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LXfflfZZbbX'ZZ,, 

[0 04 5] El l leaser » $.§J1 2 o t4iE©if BiffM 

*&l±, Sffiffi^Wftttlf-Ki-oTSfc-f 5. ffi£Jl 
2 OtD^WS^ttA £ ttjE-C-tA-Ct £\t\ fcfc'U 

K^-rs&gtfs&a,, ««i2 5i±, E©-#tt©*^ 

(z*[rJ) KSitFT^So -fft;b*K nzp >nx 
f = n y F Xfo&<, 

[0 04 6] *wmm\z&^x\±, mmm 2 5 <r>mm 

¥^^14AnF (=nz F -nx F , n y F ) tffiGtM 
2 5©flJ?dF ifflftinF • dF ft, ffipfaJl 2 0 ©ffl 
Jf¥SMAn«il2 0©Jf#d tfflfin • d© 

^ 1/2 i'tas^ixT „ mi^hitm^n^w. 

K&^Tii, Kfl3£fbfcJ:5iSiiJi2 0©JW»tt©*fl 
Jr*©»b**. *fl2 5©*JBtfr*©£{fcfcJ:9*Mt 
^tvSfc*. «a«flsfcJ:aS*©6{*# <» 

[0 04 7] El 2 fl^W©S— ©Hife^l^S^ft 

*ss«hu -»©ss (Ei^-fr-fo eii 9fc^Lfc#7 

^SIll, l2ilH«©t© 0 ) fc, «-*]©*«© 

ffllctt»^tLfc^lS.U 5 ^2©->p)-©(iittgl 5, 16 
fc , -*f©«3fetE 1 5 , 1 6©r B 1(-R«f$^fc«f B l2 
0, f 1 © WI 2 5 Rtf* 2 ©ffifltH 2 6 ta»fefto 

t^5o -r^^t, jB~©mfis0ifiti«5«a^3SE 



l o©*«g i l-CIB 2 ©ffi«S 2 6 *APx./c«fi!c t ft 

[0 04 8] »-©^Jfc»*tcfii5fS*«^3fillt itt 
tf, Sft^U^±5**©fefd-#«r34*J:<ttift!|-f5- 

l-*3VT3t©fe»t^C, 3^h7Xh©{ST, PgfSco 

±<9#fj^5a*Sr*ttSF Loo, r©<t5ftH*^R#© 
*©& it 5 r t ^ # 5 . 

[004 9] H 2 ©ffiflft M 2 6 (4, E©-tttt©3t^S 
0«TV^5o ^"b(-> ^ 2 ©WtftJf 2 6 ©*ttl4^ffig 2 

0 ©inWEft^ffifctt^-f 5#lR!l£ft 5 i 5 (^sas^ix 

iWM*t£A nrc tJiJ¥dF2 tWSjfi, ^S20©H 
W*^*ttAni:ffiaJi2 0©S)f:di:©aAn • d© 
#J4#© 1 ©fi^Ig^J^TV^o 

[0050] n{g%£ is, i6 ©ra^iaa$tL5«^ 

120, JK 1 ©fltftJI 2 5 2 ©MfltJI 2 6 ©(iff 

(4{£&T'J>5„ *HJSJ^H6Hl*5V^Ttt, I! 2 ©iff 2 

6 (lis i ©a*! 2 5 tm^m2o toym^m^itx 



(8) 



13 



^5#, i2©i«f2 6lt W^Ltf, f&lomXMl 
6 £ l ©ttfltJi 2 5 troPfltc#AL-CbJ;v\ 

B 1 S 2 5 RXim 2 OffllfiJI 2 6 IZZftZ'tlZi 
[0 0 5 1] Sfc, Hi ©Mf»l 2 5 RXim 2 ©*t 

^ !Siw1i§?Jl2 

5tl2 GDffittJf 2 6 ©W^W^HJf ©ftUB Sr— o©f 
"PA 5 5. IB 1 Vffimm 2 5 XI4|g 2 <D*i«Jf 

2 6lt l#^7^/l'Aj5»k»jjJcLTt>J:<, feSV" 1 10 

rixe 3 ©*«Jl2 5, 2 6lifi)feSl5 1 I6t 
[0 0 5 2] *«M^«5««#*S;©*K***3SB 

[0 0 5 3] 

(IIJfe0iJl) E3M@l0fi, glll^LfcIl©! 

3 1 mm*. a*»fto«fflSf*©««)S{i:«r-t*u^ntt 

*Lfcte**i5%Lfc^77T?*)5. 03, 84, 0 5, 
El 6, 0 7, El 8, El 9, Ell 0(4, *ft*WlMtJi 2 

/5\ 6 7 nm, 10 7 nm, 1 2 1 nm, 134 nm, 
147nm, 16 1am, 174nm, ZOlnmiCi 30 

£fco^T©9|-lMS*-e*>S. **■ 2 0 ©JBlffWI* 
i£A n tJfJPd ifiOfltA n • d (4, An-dx2 = 55 

[0 0 5 4] E13 75SEI1 0&EI2 3 £Jttfc1-3£* U 

«rfc» iff25©4n t • 

d> COH^^ftg 2 0 <D A n • d <£>$J 1 / 2 Sft , 

Jd*>, 1 2 0 nmll~l 6 0 nmSSt?*5l^C 40 

(4, »Bjf»o«flia«/hs<, HMtJi 2 5 ©»*asm» 

*>5#, A*t£lB]0>ffit 1 1 tic, #fiJi2 0©*SJr 
4£»t;{co^Tft#L/c;^ HJfefJ2T*f4, El 11:* 



50 
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m # *s ££ ffi i - ¥ff ft * [6] 1 ' ja ^ X - ft ft <d X- fc -5 1 

fofeLx, mM&jfo%VLtoMin?fo (z*iS]) 

^SM&fcJB^T, %ii2 0J:i@l2 5^ilLf:I 



[0055] Hull, Jt^Wtt^tHHrffl^fcRfl 

iRjJ&ffitt, «#<0*fSj (* = 0) M*tLT, 7 5S^* 

4. 5/imtM 0 ^l/y^^P77^/Ht 0 
V, 3V, 4V, 5V, 6V, 7V, 8V, 9V, 10 

[0 0 5 6] 01 1 f£^Lfc#*J±^o^T<^y 

^•yp7r>f^fflK, MfltB 2 5 

!2 0J:l:|llfclSi:ot^, ft^#tt£ft»L 

fc 0 iil2 O^JSSf^M^ttA nf40. 06 7tfc 
«9, ®#T*S*ttA n fcJlffd £<D»A n • d tt 3 0 2 
nmt*5. 4fc, iil2 5 <DJB0r**#tt: A ixf t 
JlffdF iOfAnF - dp ai5 1nmilt 0 

[0057] mi 214, 

fcl^T, tf>fe%£ 5 Off^H^LT, ««#|r] 

-efe£ Q mi 2 (a) ^mmm^vtm^\,^x<Di/ 

^^U-i/3^*^^L, El 12 (B) (IB^^ffi** 

SCo^T©^UW v-a V^*S:^"r o Sfc, Ell 
[0 0 5 8] ^ftttffi|^fll5MA*$ttpt^lt«*>$ 

au-^gyHJItStHi 2t, tS*ttflS{c:«««Hl 
**8Jlfc:S3lt5^5 3.^— i/a^te*Sr*-ri8|2 1 i 
*JtKi-5i:, Hi 2<o«J»^*tL5feJt^k:tt, 0 

(H*fl9 3) *jatWt33l^rtt, El2{-^Lfcm-^ 

[0 0 5 9] J^faJi 2 0 (OfflSf AnBO. 06 

iBSf*S*ttA n tmmd t<Dm^ n • dtt 

3 0 2nm-Cfc5o if 1 2 5 c7D®tf*S*tti: 

Jfjf^CDfjA tin • dF ttl 5 1 nm, 31 2 (DfjtffiJi 2 

BCOJiJff^M^ttirSff t(DlA ni* • dF2 Ii6 7nm 

h 3 6 0**^ftS*fc»^<Ofeft©«ft(Dt!l»Ko 
V>r^v^^^U- ^ayg^fltfc^c 014 



(9) 

15 

(A) 14, «HBII**l*Oft*aEft*:*b, HI 14 

(b) nm^mm^mcy&m^t^Tjk-r. mi 5 

^■©«E-aii*«rtt©IH|[|S*t*-*-'H-efc*. 

[0 0 6 0] *HJ6^Jt^5^^^fllt*5»t5->5 
aW/s>«*tr*tll 4 &*S£ffil;:#5#MI 

[0 0 6 1] tfcfc, El 1 5|of Sjx5£5C« **^f$ 
(0~2Vgf) ttt, jSj«>WIPH*iV>rt3fc«)gE»tB: 

ifil2 6©Ml±> #t> 8obs = 50l, *ob 

s = 1 2 oa<D*§-a-['oi^ m 1 3 i h 1 5 1 srtbK 

(JHkflU) ***«K:»v^Tli, 1 1©««|2 5© 

A n F -d F ti2©ifl2 60A np2 • drc fc Srtt 

mi «)1iflt*2 5 OA n F -dF £ 31 2 tOfflMRJl 2 6 <D 
An F2 • dn ©UCfCo^t, 16. 7 5nra^ib 
3 0 1. 5nm£T\ 16. 7 5nm|ittft$t 

Lfcir5> «f B S2 0»JaSr*m*t4tJiJii:»«A 

n • di, ^1 (rf&l&m 25C0Anp • d p t, 12© 

mmM2 6<7)AnP2 • d K fcaMftfcRS;0>.k5ftHfll«: 

[0062] in • d : AnF • d f :AnF2 • d P2 ^ 
1:0. 5:0. 2 5 

n F2 * d F2 n F2 * d F2 

roffifc/h* ft (-1-5 i , ft©»#J©a*!iS|Ri± 

(il!5) #3Qti0!H:::j8^T»i» *tef!l3t«5«fB 
S^Ugf'&ttSmi wMffS 2 5 <!: f! 2 WffiffJl 2 6 
fcft xt-ooifl cD^£ffl ^^ft*^g{-oV> 40 

2 Ntte>%A£f£tt*> fc ft <0 , mi <Offi «Jf 25tl2 

©ifl2 6 iroW*rof^ffl5r^L#5t<7)t»fo5o * 
H*«f-fli5*fia**««)#l*l±, El 1 Cwbfcflfl 

[0 0 6 3] f&iflfli 2 0 CDB#T ^5 M^tt A n (4 0 . 06 
7tl)"3 v a#r*M#ttAni:J§#d2:C>»An • d 14 

3 0 2 nm-CfoSo 2«tt©&atfjKfre*>5*iteS£> 
±J3ff*{4n zp = 1. 51207, ns- =1. 51 
140, nfp = 1 . 51073 X'fo <0 , J1J?(4 1 0 0 50 
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wm-e#>5„ ±BJf*n s ^*tJCS1-5^tt^Sa2 0 
ro*]ffliaiS]*ffi(c:iSS1-5 <fc 5 t-SBB Lfc 0 

[0 0 6 4] Ei 1 6 (4, ^mmm^i>m^^mm^ 

*5V>T, H^*[R]t7)11^^5 OSf-iaSL-C, ffiH^fr 
©Mft*OSi»5)3 6 oa*t?^{bS-B:fc*^<Dfea 

T?fe5o El 16 (A) tt*IMI**:MBfc<3V\-C0>fi« 
'^ItSr^U Ell 6 (B) l4B^^ffi*^;B#{ioV^Trofe 
J&mtZ-to 4fc, El 17 (4, ^IBIfflcfllSJftiftX* 

*#l4(50W+^fe**^1-E|-Cfc 5. 
[0 0 6 5] ***ffi||^5*ft**Stllt«t-3-Ct> 

ftft*ftfcJ:*fto#*r#W|-f6r. tas-Ct 5<b irt 

»^B# (0-2V ) tjoit5^W&ij-i4E'btLft 

(HJM6) *HJfe0!l^*3V^-Cf4, 

[0 0 6 6] *H*«©«m»*S:©aj|**3fiEH: v 
El 1 9 |ci5% Lfctt*<D*«##a;roiK S*jj*3S« i 
fc, -*t©#7^S«i l. I2i, — ftntfyxW®. 

11, 1 2©M^tt«FS*lfca[ii»2 0 fc, -33<T>137 

#«ffi7 0(4, ftEtSE^ttBESn-CV^Wftroli 
&<o#£4!;l-C^5„ 

[0 0 6 7] m&m 2 0 CD^al^ 2 1 »SlWI2(Rl*-ffi 
0 LC0I47 5.JS, l^Sfil 1 , 1 2co^fti|lciS}tbix 
fcI*Sl5, 16 (01 05®ii#0^fii* P, 
<J> Af4*ft,efl 7 5 -15ST'fo5o JKftJi2 0© 
aW*M*1t A n (4 0 . 0 6 7, BJW^^tt t Jf J¥<£> 
A n • d ,4 3 0 2 n m £ Lfc 7 0 (£>ttii<£>S 

c0gB^WtIf4 3 Aim, m&-r 5M<Dm<DfflMl-i. 1 0 ai m 

[0 0 6 8] ***f!lt-»5?^Hl*^Bl4, $b(', 
2 5 ttfltJI 2 5 (4^Jfe^J 5 <D •> * a U 

J3*>, MII2 5f4 2ttttro«B#Tffi#-C&'9, ia*T 
$l±nz ( =1. 5 1 2 0 7, nsp =1. 5114 
0, nfp =1. 51073 Xh <0 , Si¥l4 100/im 
T*fe5o tt«S2 5i4, ±ftiJ©S«l 2ir, ^<D^J(' 
E»**lfc«JttEl 6 i:»P B ^^Ct5V^T, ±afr*n s Id 

[0 0 6 9] «±©£5fc«#*W-r5*!8ttfllfc«3 
«*#*S:<D« B B B a^SBi-fcV^Tt4, S*^B*t{4^4 

(SUM! 7) *^JS^!l(cdoV^T(4, **pJ(c#,5^bIS 
*^g^El 1 81-^1-,, 



17 

[0 0 7 0] TfflUroSSl l lis -?-<7)!£JiJf 

[0 0 7 1] ±#JC0S«1 211, coffi^S 5 fl 
W*S(i> (R) , m& (G) , #fe (B) cofejf 10 

t, &%m<»-77v?-* y y y ? * k&m&ziMt* ? 

-7 Jfr?-MfcX*hZ> 0 -ffiftSl 5M16, ftfiJl 
[0 0 7 2] *Hlfe0!lw#I^J:oTt, £i^$,:ft«SH 

[0 0 7 3] 

*©aEft*iT*)?H-ffll*i:*o-CV^S/Li6, tl.£#ftcO 

[0ECOffi*ftfftHJ] 



[Hi] *»M©jB-©mtJ^*t«4**«^*© 
[13] IU6mfc<&a«il*^g1t©£fcl-.fc3JS.a» 

[04] ^is^jit^s^^ggtbrn^f'-tsa^ 

[0 5] Hlfe0!ll^5^ft*^Bw^^J;Sa^ 
[06] Hffi^Jl {^5^*^gero^ir,t5^> 

it co mm mt z k h -r a 0 -e & 3 . 

[08] 3felfiWl^«5*ft**3S[I«>^^±Sfi*» 

[0 9] Httmfc«5«£^£*<o«^l-.fcS5.a» 
ltcO«SSf»co»tSrift?g-r50TfoS„ 

[010] XNMl£ttS^X9?SV«>&ftK:J:<&J(. 

[011] SNIJf ^ •7"P7r-l' /KDfiJEtC 

[012] mfi0U2^ffi5«ifi**S«l^»t5, 
[013] HJ6^J2tc#6Jgf B a^Sf-*3lt6, 
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* ft © jl V ^ z. X Z m JE - S ifi Wtt co ^ k £ * i" 0 T" fc 

[014] 1116^3 (C#3«iS*^£Kte:J8tt 3, 
*ft©X{kKi^5fe«©SftO*U»S:*i-0-C*>5 
[015] HJSffl3^5***35«SHtt*»t5» 
*ft cojtvM;: J; 5«ffi-aM*4*tt©^bS:KW-*-5 E 

[016] Hlfiffl|5^J;5*fi**3Slt^*sft<5, 
*ft co3Efb{-# 5 fe^co^koW^^-f 0T-fc5 
[017] Hlte'ffl|5tcJ;5jKfi«*g|lti3tt5, 

[018] HJfe^J 7 £#SMiiS^B«mmift&!4*! 
[019] !S6*©flWM|i**©iKS^^8BK)4Mfl4S: 

0-e*>5„ 

[02 0] &*©««J^*©ffifi**S11lc*itt5 4 
50T*fo-5o 

[02 1] H6*«)»«ff*SC©iKfii**8fllK43»t5» 
[02 2] «£3tE©«*j|L*a©iRa*^K«^tS»-j-5, 

ilfii^ftco^kdft 5 feJSco^kcof«^^1-0-efo 

So 

[02 3] JBff«#tt©«*fci:5*fcSrttWT5BI 
[02 4] ^co«S#*S:co^f B ^$IS(-^it5, 
30 5 0 

[0 2 5] ft*wte©*«#£*o«i&*jj*811<&#W 
#4S0-C*fo-5 O 
[026] 0 2 5 fcjj* Lfcfie*<Oflt«**a«)*fi*^ 

co^k?rlftB^-r60T-fc5„ 

[027] 0 2 5 iO^ LfcftJferoflHWkfrStoiKiifea* 

40 1 1 v 1 2 Sffi 
15,16 ffi7t« 

2 0 w.M,m 

2 1 

2 5 %\ COffift® 

2 6 JB 2 CO*|«Jf 

3 2 T^5 = >7A 

3 3 mwmmfcm 
34 y-^.ss 

3 5 FH>1 
50 3 6 
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3 8 

3 9 

4 0 
4 1 
4 2 
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